The 46,XX karyotype in a male is a rare sex chromo somal disorder. It mostly results from unequal crossovers between the X and Y chromosomes during meiosis. We here report a 32-year-old infertile male in whom seminal analysis showed azoospermia. Chromosomal analysis revealed a 46,XX karyotype and fluorescent in situ hybrid ization (FISH) showed the presence of the SRY gene. This report highlights the value of karyotyping and FISH analy sis in cases of infertility.
INTRODUCTION
In the XX male syndrome, an affected indivi dual may show normal male physical features but have a female chromosomal constitution. The syndrome occurs in approximately 1/20,000 to 1/25,000 individuals. Two types of XX male syn drome can occur, with or without a detectable SRY gene (region for testes determination on the Y chromo some), respectively. The XX males carry 35 kb of the Y-specific DNA on the short arm of their X chro mosome [1] . Testes determination would be initiated in those individuals who inherit the paternal X chromosome with an SRY gene translocated from the Y chromosome [2] [3, 4] . We here describe a male with a 46,XX chromosomal constitution, normal male phenotype, infertility and azoospermia. The presence of the SRY gene was confirmed with fluorescent in situ hybridization (FISH).
CLINICAL REPORT
A 32-year-old male had been married for 8 years and attended the Centre for Human Reproduction, Jalandhar, Punjab, India. His childhood development had been nor mal and uneventful. There was no history of tuberculosis, mumps, injury to the testes and no family history of infer tility. Informed consent was obtained before all investiga tions. He had normal facial but scanty pubic hair, his penile length was normal but the testes were small. The left testis was 17 x 8 mm, whereas the right testis was 21 x 10 mm and each had a volume of 2.0 and 2.5 cc, respec tively. Semen analysis showed complete absence of sperm, confirming azoospermia. He had high concentration of serum follicle-stimulating hormone (FSH), luteinizing hormone (LH), and low levels of serum testosterone. Serum FSH was 56.18 m IU/mL (normal: 1.4-18.1), LH was 25.83 m IU/mL (normal 1.5-9.3); testosterone total was 179.14 ng/mL (normal: 241-827) and testosteronefree was 2.37 pg/mL (normal 8.80-27.0).
Cytogenetic and Molecular Analysis. Chromo somal preparations were made from phytohe magglutinin-stimu lated peripheral lymphocytes using RPMI1640 medium and standard culturing technique with modifications [5] . Chromosomal banding was done by trypsin-Giemsa GTG banding. We examined 100 metaphases for numerical and structural abnormalities and 10 metaphases were karyo typed. All metaphases showed the 46,XX chromosomal complement. Fluorescent in situ hybridization was carried out with an LSI SRY spectrum orange probe according to the manufacturer's instructions (Vysis UK Ltd., now part of Abbott Molecular, Des Plaines, IL, USA). After hybridization, chromosomes were counterstained with DAPI and viewed by using a triple band-pass filter and Quips Smart Capture Imaging Software (Vysis UK Ltd.). Five hundred metaphase and interphase cells were scored that revealed the presence of the SRY region on cells.
DISCUSSION
The XX males were first recognized by De Le Chapelle et al. [6] . Ferguson-Smith [3] proposed that this condition resulted from an exchange of genetic material between the X and Y chromosomes during male meiosis, where the testes-determining factor gets transferred to the X chromosome (paternal).The inheritance of this X chro mosomes could have caused the SRY-positive XX male ness in our patient. The FSH and LH levels were high and he had low levels of both total and free testosterone, accompanied by normal but small testes. A 46,XX boy with an SRY gene, without genital anomalies and progres sive increase in FSH levels, indicating failure of germinal epithelium has been reported [7] . In five infertile XX males, the FSH levels were elevated in three and LH level raised in two cases, whereas the testosterone levels were low in three cases [8] ; they showed different variants in their phenotypes, such as small penises, hypospadias, cryptorchidism, flat scrotums and in some, small testes. Similarly, in five 46,XX males (2-7 years old), low levels of serum testosterone and normal levels of FSH and LH were observed; molecular studies showed the presence of the SRY gene in three boys [9] .
Since 46,XX males can be missed without kayotyping, chromosomal analysis along with molecular studies is very important in cases of infertility. Fluorescent in situ hybrid ization is an important technique to identify the presence of the SRY gene, even in the absence of the Y chromo some. Molecular studies have detected Y chromosome material in 75% of XX males. In Y-negative cases, it has been postulated that sex reversal can be due to a defect on an unidentified autosomal or X-linked sex determination gene [10] .
Molecular studies of XX males would be very useful for the isolation of genes that are important for normal testicular development.
